In vivo and in vitro adenosine stimulation of ethanol oxidation by hepatocytes, and the role of the malate-aspartate shuttle.
In this study, a pronounced increase of ethanol oxidation was found in hepatocytes obtained from adenosine-treated rats, or after in vitro additional of the nucleoside; this finding was accompanied by a maintenance of the normal cytoplasmic redox state. These results suggest a higher availability of cytoplasmic NAD in these cells. Therefore, the metabolic pathways which carry out the reoxidation of cytosolic reducing equivalents, namely, malate-aspartate and alpha-glycerophosphate shuttles, were examined. Isolated mitochondria from adenosine-treated rats had an increased NADH oxidation by the malate-aspartate shuttle; furthermore, in vivo and in vitro addition of adenosine to the hepatocytes induced changes in the equilibrium of the malate-aspartate shuttle, as evidenced by the subcellular distribution of the intermediates of this pathway. Acetaldehyde removal was also increased by adenosine and this fact was related to an elevated NAD/NADH ratio in the mitochondria. Thus, under these conditions, an increased ethanol uptake was accompanied by enhanced acetaldehyde removal in the animal. In conclusion, adenosine administration stimulates the transport of cytoplasmic reducing equivalents to the mitochondria, mainly through the malate-aspartate shuttle. This action, which may be located at the level of the mitochondrial membrane, is reflected by an enhancement of ethanol and acetaldehyde oxidations.